Mechanisms of lysis by cytotoxic T lymphocyte clones. Lytic activity and gene expression in cloned antigen-specific CD4+ and CD8+ T lymphocytes.
Cloned murine Th having properties of either Th1 or Th2 cells as well as CD8+ CTL were tested for the capacity to lyse: 1) nucleated target cells bearing Ag or coated with anti-CD3 mAb, or 2) SRBC target cells coated with anti-CD3 mAb in a short term 51Cr-release assay. The lysis of SRBC occurs by a mechanism that does not involve nuclear degradation but presumably does involve membrane damage. Three patterns were observed: CTL and some Th2 cells lysed efficiently nucleated target cells and SRBC coated with anti-CD3 mAb. Th1 and some Th2 T cells lysed nucleated target cells but did not lyse efficiently the SRBC coated with anti-CD3 mAb. Finally, some Th2 cells failed to lyse efficiently either nucleated or SRBC targets. We also examined these clones for their expression of N-alpha-benzyloxycarbonyl-L-lysin thiobenzyl esterase activity, and for the expression of perforin or CTLA-1 (granzyme B) mRNA. Total N-alpha-benzyloxycarbonyl-L-lysin thiobenzyl esterase activity expressed by CTL and Th2 clones tended to be higher than that of Th1 cells. Perforin mRNA and CTLA-1 mRNA were readily detectable in CTL and some Th2 clones. Expression of perforin and CLTA-1 mRNA correlated well with the capacity of these clones to lyse SRBC coated with anti-CD3 mAb. Our results show that some but not all Th2 clones have lytic characteristics similar to those of CD8+ CTL. Two mechanisms appear to contribute to their lytic process, one mechanism of lysis involves membrane damage that correlates with the expression of perforin mRNA; a second mechanism involves the induction of DNA degradation in the target cells. In contrast, some CD4+ effector cells appear to lack the capacity to lyse efficiently via the mechanism involving membrane damage and may only have the lytic activity associated with the capacity to induce DNA degradation.